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Abstract:

Controllability analysis during the design stage is needed to ensure that plant can be operated
properly. This research focuses on controllability analysis of alkali-catalyzed biodiesel production. The
study is divided into two parts. The first part concerns with structural controllability analysis. A procedure
for the analysis is proposed in which the evaluation is described in terms of (a) relative order that implies
how direct an effect an input has on an output and (b) decoupling index (DI) that implies control
interaction. The proposed method is useful for study of effects of plant structure. The design and control
of transesterification reactor is considered in the second part. The effects of important design parameters
including residence time, methanol/oil molar ratio, and reactor temperature to controllability are studied.
The selection of the best operating condition is proposed by solving maximization of closed-loop
bandwidth.
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